Using insect repellent compounds, especially during the warm months, provides comfort for people and prevents spreading of the insect-borne diseases such as dengue fever, malaria and Leishmaniasis. Poisons derived from plants contain alkaloids, glucoside and some essential oils that are taken from plant tissues. They may have repellent and insecticide properties with little toxicity to humans and animals. In this study, Neem plant 1 from Bandar Abbas city was used to assess its repellency effect. Therefore, after drying and powdering using maceration method, final Neem extract concentration of 5%, 10% and 20% was provided. Mittler & Dadd methodology was hired to assess this effect. In this method, the antifeedant effect of the Neem plant extract was evaluated on cabbage-feeding aphid (Brevicoryne brassicae). After 24 and 48 hours, the reduced numbers of feces spot of aphids showed that the ingestion of the provided food mixture contained Neem plant extract was significantly decreased. Here it was shown that the Neem plant extract could be used as an efficient repellent.
Introduction
Insects can directly affect the health and comfort of human through the transmission of diseases. Diseases such as malaria, dengue fever and many viral conditions are transmitted through mosquitoes. Sometimes they do not transmit 1 Melia azedarach. repellent compounds usually have some unwanted effects. Synthetic toxins have also lost their importance, due to their carcinogenic effect [3] . Scientists think of using new repellent and insecticides that are derived from natural sources and do not have any carcinogenic effect. Herbal insecticides exist in the nature on their own. They are the most effective repellent and insecticides. It is because they have repellency and insecticides properties with minimal toxicity to animals and human [3] . One of the most famous plants in this field is Neem with the scientific name of Melia azedarach. There Gorgan [3] . It is seen around rural houses and is also ornamental in some gardens. The last root shell of the tree is the most active part for medical and pharmaceutical purposes. The flowers and leaves of this tree are locally used to treat tension headaches in traditional western medicine. Fruit pulp and flowers ointment are used to eliminate lice, parasites and head pimples. The bark of the trees is anti-worm but nauseous if used in high doses. Its fruit with a Saccharin-like flavor is used to treat leprosy and tuberculosis. The oily compound obtained by breaking the seed has anti-fertility and anti-parasitic properties. It is also useful as local treatment for joint infections and resistant ulcers.
Neem (Melia azedarach) is a tree with a height of 15 -30 meters, with a stem diameter of 30 -90 cm. This tree is a native of South Asia and is widely distributed in India, Pakistan, Sri Lanka, Thailand, Malaysia and Indonesia. In Iran, it grows in the southern part of the country, including Bandar Abbas and Chabahar. This plant is also cultivated in the northwest and Moghan plain in Iran.
The bark of the Neem is used for traditional medicine in India and China to treat fever. Its fruit is used as a strengthening herbal medication [3] . Neem leaves are used as a disinfectant for animal wounds, insect repellants and fungicides, as proven by this compound, although its biochemical effect at the cellular level is still not well known. So far, this material has been tested on about 400 species of insects [7] . Spawning, anti-nutrition and repellency properties of Neem extract has been evaluated when it was mixed with the insect's diet and sprayed on plant 2 Integrated pests management. 3 Median effective dose. Journal of Agricultural Chemistry and Environment organs [8] . Among the Iranian researchers, Urumchi and Laura [9] tested the effect of aqueous extract and three commercial formulations of the Neem on Alfalfa Weevil (Hypera postica). They have seen anti-nutritional, repellent and lethal effects for these compounds. Bayat Asadi and Pourghaz [10] described the useful effect of the Neem extract compared to other chemical compounds. They compare the effect of few herbal extracts on cottonseed white flies (Bemisia tabaci). Sadeqi have reviewed and compared sensitivity of white flies to aqueous extract of the seeds, Neem oil, Decamethrin insecticides (5.2% emulsion), Pirimiphos-methyl (50% emulsion), Oxidemeton-methyl (25% emulsion), Etofenproxi (20% emulsion) and Thiomton (25% emulsion). He believes that the mature insect is the most sensitive to the insecticide while spawn is the most resistant. His studies showed that 5% Neem oil had a strong repellency effect on the mature insects compared to the control.
Pradhan et al. [11] for the first time showed that the plants treated with blue suspensions of Neem seeds were immune to locusts. Batterworth and Morgan [12] separated Azadirachtin from Neem and prove its anti-nutritional effects at a concentration of less than 0.004 ppm on locusts. Hyde et al. [13] observed that by increasing the concentration of the Neem oil sprayed on plant, the number of two species of these insect decreases when the impact of Neem oil was assessed on three species of Cicadella viridis. Blaney et al. [14] have tested anti-nutritional effects of 40 herbal compounds including Azadirachtin and its derivatives on four species of butterfly. They found that Azadirachtin and Dihydro
Azadirachtin had a greater insecticidal effect than the other compounds. Investigations of Wheathersbee and Tang [15] showed that anti-nutritional activity of Neem compounds occurs when using in high concentrations in many insects. In low concentrations, growth disturbances are the most commonly observed effect. Armes et al. reported that the toxicity of these compounds is very low when contacts with insect's skin, while it has a significant toxic effect on digestive system. This effect has been notable especially in the larvae of the noctuidae family.
Sinha [16] explained that Neem seed extract could cause a 40% reduction in the boll worm population on bean plant. Spawning, anti-nutritional and repellent properties of Neem extract have been evaluated on the insects when Neem extract was mixed with diet and sprayed on plant. In this study, the repellent effect of the Neem grown in southern Iran (Bandarabas) was studied.
Materials and Methods

Preparation of Leaves of Neem Plant, Drying and Powdering of Leaves
The leaves of the Neem plant were collected from Bandar Abbas city. It was spread as a thin layer following confirmation by an expert in Department of
Agriculture at Isfahan University of Technology. It was then dried in a shade at 25˚C -28˚C and was later grinded by the MX.340N blender (Japan). Finally, the fine powder was ready to extract.
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Extraction of Neem Plant
50 gr of the provided powder was poured in a 1 liter bottle. 70% alcohol was used as solvent for extraction of the powder to prepare hydro-alcoholic extract.
[17] Thus, 300 ml of 70% ethanol was added to the solution and let it soak for three days. The latter was repeated trice. In total, the powder was completely soaked in 900 ml of 70% alcohol to obtain the extract. The bottle was then put in the Rotary IKARV 10 (Germany) to let the solvent to completely evaporate. A mass of sludge was obtained in the end. The total amount of sludge was about 100 ml. This was considered as Neem stock solution.
Manufacturing and Spray Preparation
The final concentrations of 5%, 10% and 20% of the Neem were prepared. To prepare the spray solution, the following procedure was performed: Since the plant extract has some oil, to prepare different concentrations, it was diluted with water. So we need materials that act as an emulsion and completely make homogeneous solution. For emulsifying the oily solution in water, Hydrogenated
Castor Oil (MERK, Germany) and Polysorbate 80 or Tween (CRODA, Singapore) were added. 5 gr of each of the above compounds was added into a beaker.
Then 5, 10 and 20 gm of the herbal extracts were added for concentrations of 5%, 10% and 20%. Using distilled water, the total volume came to 100 ml. The solution was slowly stirred over flame to achieve a homogeneous solution. The solution was then poured into spray containers.
Mittler & Dadd Method
The anti-nutritional effect of Neem plant was investigated on cabbage aphid (Brevicoryne brassicae) [18] . Twelve glass tubes were placed in 4 groups (using 5% used to investigate the effect of concentration and also the formulation type on the number of observed spots on the filter paper.
Results
This research was conducted to investigate the anti-nutritional effect of Neem plant based on Mittler & Dadd method on the Brevicoryne brassicae cabbage aphid by comparing the number of stains remained from the aphids after 24 and 48 hours. According to the results shown in Table 1 , insect nutrition reduced after 24 hours, compared to control group. Figure 2 shows the average number of stains using three Neem extract concentrations (5%, 10% and 20%) over a period of 24 and 48 hours after feeding. It was identified that by increasing Neem concentration, the number of stains from the feces of aphids significantly decreases. In this regression model, the value of the Deviance Index is equal to 31.848 with 35 degrees of freedom. In Poisson regression model, the ratio of this index to the degree of freedom is expected to be 1. Deviation from 1 is a sign of deviation from the main hypothesis of the Poisson regression model and is more or less dispersion in the response variable. The value of Deviance/DF in this regression model is 0.910 which confirm the correctness of the initial assumption and the fitness of the model to the data.
Regression Model for Modeling of Stains
According to Table 2 , the effect of concentration and type of formulation is significant. The significance of the time difference coefficient showed that, after 24 hours, the average number of spots significantly reduced. According to the estimate obtained in the half formulation, the average number of stains in the first 24 hours was e 2.07 , which reduced to e 0.504 (65% reduction) in the second 24
hours. The following formula was used to predict the number of stains based on concentration (Con), which is shown in the above table.
Sh. Bina et al. The analysis suggests that increasing the concentration of the spray solution reduces the number of spots.
Discussion
The emergence of harmless compounds for the environment, including nutrition inhibitory compounds has created a new perspective on pest control. Using this material can be helpful in controlling arthropod pests, monitoring pest's population, disrupting the pest reproductive behavior, fighting with pests and contributing in human healthcare. Today, human effort has focused on the production and use of safe and low-risk compounds due to the increasing use of chemical compounds in controlling insects and the negative consequences of these compounds in the environment. Using herbal constituents is one of these methods. The Neem extract, and especially its main ingredient, "Azadirachtin" is one of the strongest natural substances that negatively control insects and has been used against many pests in medicine and agriculture. The observations of Guerrini et al. in 1998 on the flea of dogs and cats showed that the Azadirachtin could create as good protection as a mixture of citronella and Deet. The Milter & Dadd experiment was tried to compare anti-nutritional effects of Neem herb on cabbage aphid after 24 and 48 hours feeding. The test was carried out with the ability to feed the insect from the treated diet with a mixture of sugar and color. If the insect did not feed, by assuming the same nutritional value for control group, they concluded that it was a repellent compound. The latter was found by our experiment with Neem extract. The insects in the test group fed a mixture of Neem extract. According to the results shown in Table 1 , we observed a significant decrease in the number of spots from aphid feces in different concentrations compared to control group. This represents anti-nutritional effects of this plant. The experiments showed the interesting effect of the Neem extract as a repellent on Anopheles mosquitoes. More comprehensive studies are required to study the longevity, strength and effectiveness of Neem oil on insects. One of the disadvantages of Neem compounds is lack of a quick fatal effect. This slow-acting effect may have a negative impact on farmers for using the compound, because they usually seek for compounds that are rapidly and evidently induce a desired effect. Using a side-compound in a synergistic mixture may satisfy the farmers by immediate impact. Another solution is to provide enough instructions for the farmers to encourage them to use the compounds with less environmental hazardous impact. This study showed that the aphids are sensitive to the Neem compounds. Further research is advisable to investigate the effect of the Neem in farm environment. Therefore, developing and applying new plans to use Neem solutions against pests are required so that it will suit its place as an effective and environment-friendly repellent in the near future.
